

PCT/KE 2004 /O 0 3 3 7 5 
BO/Kfi 21. 12. 2004 



-V.. / 





/ 




r 





This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 



Property Office 



m a h s. 

Application Number 



?4 M 



Ol 



Date of Application 



it gj 
Applicant(s) 



01 




1 0-2004-0084297 



2004tM 10s 21^ 

OCT 21 , 2004 

POSCO 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



0040084297 



Qx}: 2004/11/24 



[SSI 

[cHaieii 

[gxj] 

[CH£iei3H] 

AH 

[5f?ISl^&!l] 





0002 

2004.10.21 
C22C 038/00 

BAKE HARDENING COLD ROLLED STEEL SHEET HAVING SUPERIOR 
WORKABILITY AND HIGH STRENGTH, AND PROCESS FOR PRODUCING THE 
SAME 

1-1998-004076-5 

9-2003-100065-1 
£S ,2J£jEH 
2003-062857-7 



YOON.Jeong Bong 

550808-1109523 

790-785 

KR 

^siaejMieuoii^ (°i) 



(^)SA3LH 



o 



24 

0 

0 



21 

>} 



38 , 000 SI 

0 S! 

0 S! 

0 s 



38 , 000 SI 



27-1 



0040084297 #^ 2004/11/24 

%o)t\-. o) ^t^^, C: 0.003-0. 005%, Mn:0.05-0.2%, S:0. 005-0. 03%, 

Al:0. 01-0.1%, N:0.004%°1*>, Mo:0.01~0.2%, <*]7H P:0.03-0.2%, Si :0. 1-0. 8%, 0:0.2-1.2%^ 
^.l-^l^i ^€ 1^ 2^]^ 3E.^S\JL, Fe 3l 7]t\- ^A^^ -Hr^SS. 2:^3 

31 MnS^##^ ^3.7)7} 0.2^1*|-S <>l-f-<*|*]fe- °1 ^Tj-^o} afl^lHl SE^ X| 

^^^JghS- piAjj-g. MnS7> ^#5]^- ^-^-a- 331*1 ^Jf^S* 

Dl-g-C^, Mo^| ^7H °1 ^ *1 ^7} ^ °1 ^ *1 ^°>^ 

S. 1 

^Tj-^, -fcj^ga^ Mo, ^1^, MnS 



27-2 



0040084297 #^ H*}: 2004/11/24 

^-^tb d^f^s]-^ JZ7 0 K£ ^<^7j-^sl- zl ^^{BAKE HARDENING COLD ROLLED 
STEEL SHEET HAVING SUPERIOR WORKABILITY AND HIGH STRENGTH, AND PROCESS FOR PRODUCING THE 
SAME} 

S. 1^ MnS^##^ 3.7H1 ixj-^. ^ifjifl Jl-g-HB^o} ^^\xr ZLSfl^H , 

^AS, ^M1^>711^ *H]*1 MnS^##3)- ^r^4r ^^^^Sr ®riLis} 



27-3 



20040084297 #^ 'UA- 2004/11/24 

<5> • ^tL^-gj-tg vgol^-^oflfe. <?1 Al-Killed^-^ IF#( Interstitial Free Steel H 

<6> ^^-^^1 Al-Killed^ ^-f^flfe 3^ j!-8-^7> #^*KaL ft 6 ) ifl X\ ^ 

^Jf^Jf 10~20Mpa ^^5r^ 7>^rf. ^^-^^ ^-f jof^JjL # 

<7> iF7j-^ ^§4-^^ Ti, Nb* ^7>*H 3L-8-€ ^ 3r^l 

^^^-i: *8=#*l*l sg-^S., °1 IF#*H cM^sH^* 7 A°] ^^5r^ IF^ojcf. ^ 

Jf^^H IF#^ Ti S^r Nb^l ^7}^-*]- ^7>^ <9=^ fti* 

^^>7fl £H ^f^^HM* ^^^3: 3H4. IF#<5] ^-f ^^-tb ^« 

jL-g-^71 ^7}S\^ &£i2>\ «£ ^ °}tJ^, ^7}S\^ Ti 5E±r Nb^l Ti, 

Nb^r w>-§-5r^ €^ «#J£ m-f *H* sfla>* r S.S 9} 

^91 ^B}-f^, ^^wl-g-E. ^o] rj^o] ^cf. 

<8> ^ Ti, Nb* ^ 7>*>^1 ^ uL^vE^ ^^7J-^6(|^ ^jf^S-^-g. IS-iL^^I 



27-4 



0040084297 #^ H*}: 2004/11/24 

<9> ^1-7] ^*>7l 3*!: 1^3 ^^eH&^r, f^S. C: 0.003-0. 005%, 

Mn: 0.05-0. 2%, S: 0.005-0. 03%, Al : 0.01-0.1%, N: 0.004%^^, Mo: 0.01-0. 2%, <*|7H 

3*1! #51* tf^l^lfe- 3^*1 %7}S\JL, #7] Mn3 S3 ^^«l7> 3^3 S7i 

0 . 58*Mn/S <: 10* ^wl-JL , 333 Fe ^ 7]^- -fr7 r 3^r *^g-S S^33, MnS3##3 ^ 

3.7)7} 0 .2(m°]-5}£- 3 ^3 ^3. 
<io> ^ ^r^oll^ al-g-#:M <*)*fl ^HM^fe- P, Si, Cr ^3 

tflxaH^, ols.^ ^-^=^r P: 0.03-0. 2%, Si:0.1-0.8%, Cr : 0 . 2-1 . 2%7> 3^3 z>}t\- . nJ-eH , P. 

Si, Cr3 m-°fH je^t 2^3^3 |7}i ^ 5^3, Si, Cr3 1^ ^ 2 

iM ^7pl ^3 P3 0. 015%3 3-7} 3-^-3 

<n> g=-£ f -M. if^o} tJgo^7j-^ ^2:^^r, C : 0 . 003%3 3- , Mn:0.05-0.2%, S: 0.005-0. 03%, 

Al:0. 01-0.1%, N:0.004%33, Mo:0.01~0.2%, 33<i P:0.03-0.2%, Si :0. 1-0. 8%, Cr:0.2-1.2%3 

#nn^ 1^ 5£ir 2^3^* jctg-^jT., -#7] Mn3 S3 f^37 r 3^3 ^ 

0.58*Mn/S<10# ^^51, 333 Fe ^ 33 *7>3^ *£*3. S^3^r #* 1100^3^3 
7fl7><l-5T: ^ 3^3 ^^rS* Ar 3 ^B)]^ 3^^-S. S>3 'iTl^^Ka 200*C/min°l# 

3 #51^ ^33-^. 700 °C 3 33 £rS.<M 3^-, ^3: <d^^H=r ?ASl £. 

<i2> 33-, ^^-i- -#31 *1 -e^lS^. 



27-5 



0040084297 



^ Q*}: 2004/11/24 



<13> ^^^>#^r ZL^JE ^0^7^0.5. Ti, Nb* ^7>^1 ^O.^ 7fl^} 



<14> Ti, Nb* ^7>-&M Sfe ^^^J-^^l ^^-§-^-8: 0 . 003-0 . 005%S S^§>J1 MnS^l 



<15> 5. 1^1 q-Bhi ^T°l, MnS^I ^Ml^Ml l-lt^^ ^IH^I JI-g-i£^ 

oj ^o]^-t)-. MnS^##^l ^l^il^l-Tfl b^-^o] 0 . 003-0 . 005%^1 ^-Mfe ^ 

J^^^-i- ^rf. ol^^. MnS^#l- 0 l ^l^l"5-l-7fl ^rS^ MnS*!#«- i^^l ^7> ^ 

<16> o]^ ^-gflA^ f^l 0 . 003-0 . 005%5_ S^s}^^ ^"M, MnS^l 3. 

7}^ 0.2um°}^}^- ^r^^. 



<17> ££r -Ml 5-3: 74^1 ^r^H MnS* ^14^711 ^riAl^l^ ^^Hl tfl*M <£^}7ll 

ZL (1) Mn^l 0.05-0. 2%S S^l ^r*$-& 0 . 005-0 . 03%5. °)^^\ 

^^-wl(0.58*Mn/S)« 10°1 is}S. ^°1 , (2) o)^. ^) <#?}<#<£o) Jf ^ 

200°C/minol^T-o.S ^ 0.2^°l^-2l MnS^l ^ &^Kr 

27-6 



0040084297 



^ H*}: 2004/11/24 



<is> ^ t s. 2(a)fe 0.004%C-0.4%Si-0.15%Mn-0.008%P-0.015%S-0.03%Al-0.0012%N-0.05%Mo^l # 

AS Mnsf S^l -$£-«l(0.58*Mh/S)7> 5.8^1 :f ^zHrS-^l 4^. 

3.7]« SAf^ ZLEflHolcf. £ 2(a)£| nEflSf ^ ( Mn4 (0.58*Mn/S)7> KH^}* 

^^f^rr ^^Ml tflsfl MnS^j 3.7] 7} 0.2/flH§]-» W« ^ 9l-& 

<20> [M. t^t^o] i^^^-^] 

<2i> ^h(C)^ "IMIhgr 0 . 003-0 . 005%7> wl-3J-2)-5l-th 

<22> b^o] ^-^o] O.OOSft^l 1 ?]:^ ^-f ^^Ssl-^ol ^ZL, 0.005%2:3]-^ ^-^1^ ^ 

<23> ^7>(Mn)^| ^T^^r 0.05-0.2%7> Wl-B^£|-tf. 

<24> }tiSS. ^#^H jL^g- ^ ^^(Hot shortness)* 

*}xr <&^7i &r}. ^- ^^A-^ Tnj-^ ^^l^r ^-f^l ^4" T^l^m 

MnS7> ^#5)51 o] Mns^^^-o] ^i£o^ 1^7} ^^S\3L S^Jf*] ^ ^1 

*1 -§-«fl£H ^^s)-^* ^-^tr^ ^^t^Hl 7]2^H -f-^* 0.05~0.2%5. ^ 

27-7 



0040084297 #^ ^7}: 2004/11/24 

^o] . rg-yj-o) o . 05%^>] <H ^7ltb M» *r , ^Tl^ 

<25> %(S)^ -#^^r 0 . 005-0 . 03%7> «>^^]-rf. 

<26> %(S)^ f-^ol o . 005%*1 T^-f^ MnS ^#^1 ^ ^^b} MnS^ 

3.71 7} *fl^- Stfl-gflT^ ^Jf^sH^goll ^rCf. %^ 0 .03% ^4^1 ^-Mfe 3L-g-^ 

0.005-0.03%^ nfl MnS^l H7l* -&^=r S^S>7l7> -g- <>1 *fl *l t)- . 

<27> IH^IMAI)^ 0.01-0. 1%7> T3>^«>rq-. 

<28> <g-=L^^.o_ ^AV^flS. ^7>^}^ ^di.01^1 1 ?]: ^ 7 <Hr ll^-i" 31 -§-^ 

^o]} ^^^7^§># ^1 *l-7l «fl %l7Hh}. IH^I^ "f-^ol 0.01%^^ ^-Mfe 31 

<29> lI^QD^ %^^r 0.004%ol^}7l- w>^§l-cl-. 

<30> ^1 7j-^ l:7>3q ^1-711 ^7>E|^ 0.004%S2(-^ ^-T-^fe- ^*>*>S.S. 

0 . 004%^1 -5}7} §>cj- . 

<3i> «.^l(Mo)^l ^-^^r 0.01~0.2%7l- w}^-*} ^-rf . 



27-8 



20040084297 2004/11/24 

<32> 7>^^# ^-SB ^7>Sl^C-fl, ZL ^g=o] 0.01%^^ <>| o> o] ^<s>^| 

<33> Ji-g-7j-5]-^^^ p, Si, Cr^| 1^ S^r 

<34> 9l(P)£) ^"^^r 0.03~0.2%7> w>5g-^J-&>ti|-. 

<35> 6] 6. ji-g-7j-^-J:ja|-7> ^.^l *l*f7> ^S^i ^ ^ofl MnS^ 

*lH*Kr 7 <MH -H^-S* iL^q-. <?2^ 0.03%^1^ ^M 6 ) 7j-£# 3^.^- 

, 0.2% S3i)-o] T^o^ c^go] Z\Z}Z}<q 0.2%S. ^m^-SX^. & Si ^ Cr^l 

1^ iE^ 2^^^-S. ZL7j-£^- S^iL^l-^ ^-f^l^ ^(P)^ "f-^^r 0.015%o]§]-7l- ti}&[-^£|-t}-. 

<36> ^^-(Si)^ 0.1-0.8%7> til-a-^j-sl-rl-. 

<37> ^S^^-^r 31-§-7j-s(-J:S]-7> fe^Jg^ ^^l^T^l *1 *>7> -£1^5. l^^l ^-&|- MnS^ 

ZL^J-i^- iL^t!:4. -f-^ol 0.1%o]-^-£lc>|o]: 5^.^ 

<38> 3.^.(^)0) 0.2~1.2%7> §>r]- . 

<39> 3--§-7 0 T-sl-jrail-7> 2^>7>^#|^^£# Cr^r5)-#^ ^lJl^l^# 

-S^S^, ^ Tgr^oi] 4^ Mns^^^. aflo^^ yj-oi]^ iL^}^ ^tfl^l^ 

^l^S ^7fl -ftt}. 3.^-^1 0.2%^^^ o> ^ 1.2% ^M-^ 

27-9 



0040084297 



%^ °^7\: 2004/11/24 



<40> %7] Mn^- S^| ^^}^ 0 . 58*Mn/S < 10-1- ?A°] ti}^^-. 

<4i> H.^is\d\ MnSS. ^S^l, ol MnS^##£r ^7HH1 ^ ^ 

#^^fl7> ^Jf^sHr, , °J^* ■& ^3 

^7>til(0.58*Mn/S, <^7H, Mn, thf^ ^^%)7> lO^^ ^-feflfe 
MnS^##°l Stfl^H i^3HP3°l 1<H*1jI, ^MHIHa & 

A. 

<42> MnS^#-i-^ ^^3.7}^ 0.2fm°}^} v}^*}^. 

<43> a. ol^^uxj-oi] xc)- st^ MnS^-M-^ 3.71 7} ^r^rS., ^tfl^^ *l^r 

6\) z\^^o_s, nl^t-ll, MnS^ ^^3.7} 7} 0.2/m ^^Mliir ^1 ^f^^! 

7} v}^-z\i5}v)-. 
<44> [^<S#:&cq ^jlswj-^] 

MnS^##Sl ^^-H.7l7> 0.2/im ^^JE^- ^vj\ s-^o] oirf. MnS^# 

#^ 3.7m Mn/S^ wl^- *]]2^H <^ ^-*| I^H^^I ^8^5.^ 



27-10 



0040084297 



^ 2004/11/24 



<46> 



llOOt^l'SM 7l)7>^^rE.7l- 1100 TC ^-fofl^ ^7}^ ^r£.7> ^} <S^Hr2:^ 

«fl ^€ Stfl^ MnS7> -g-Sflsq*! -tfBflS. ^<>}&M 1 3^1 5. Stfl^ MnS7> 



<£^°1 37)1 ^^>7l ^^-o]rf . 

<49> ITV^^ ^^HrSEfe- 200°C/min^^S. Sfe w>^-3]-gr]-rf . ^ofl tcj- 

5}- Mn^ ^*«l(0.58*Mn/S)« 10^1 *>S. 3^ eJ-E. ^4=-^7} 200°C/min*l t&6) ^ MnS^I *| 
## 3.7] 7> 0.2/an-i- 3^*11 tf|€T=f. t^^-if- ^ «M 41 MnS 

^^^-ol n]^^xl7l nfl^ojrq-. Mnazf (0.58*Mn/S)* 10^^ ^-Mfe ^7><I^ 

oflA-i Pl-§-«fl^ Stfltt MnS^t^l ^zT-^j£7> Hf^l d| 31-5. AfljL^ m\o] ^^S)^- ^7} 

3^ ^##^r SHr^CE 2b, 

0.0038%C-0.4%Si-0.43%Mn-0.011%P-0.009%S-0.035%Al-0.0043%N-0.05%Mo). S. 2^ ^LBflH# 
iL^, ^^£71- IrS}-^^ MnS^##^| 3.7)7} isfl JEL5. ^^-S.^ *Htb* € 

^^-M-, ^^#£71- 1000°C/minol^-o]e}^ Jl^T- v£&.H. 

S. ^^-^S.^- 200-1000 °C/min7> iLtf fl>^«>r^. 



27-11 



0040084297 



fr^ <H*>: 2004/11/24 



<50> 

<5i> #7]^ ^-o] ^^r^^^r i^hMfe- *J^^1, ^^rJE^- 700°Cc>]^-7> 

tf}^§>t)-. ^#|^r£7> 700 "Ca^^ ^-f^fe- MnS^#-&°l ^ Stfltr]-7)1 ^f^s)- 

<52> [^^^^2:^] 

<53> ^^^^r 50~90%£] ^-^irS ?H ifl ^^birO] 50%*1 ^ 

Stflsj-S. ^ ^^Vi^l 90%^^ ^-f^l^r *1 ^ 

<54> [0^^=] 

<55> <£l^^ *fl ^ ^wfe ^-S-tb ^iM: ^^°n^^ 500-900 "C 

^E^^HH «3^Kr ?H ^ . <?1^^ ^r£7> 500°C^^ ^-f^l^ ^fl^^^o] 

u|Jf ^^ls-]-<^ ai S ^ -g^^Mr ^-JiLtb'r £^ , ^^£r5.7> 900 °C 2^ ^-foflfe- 7 fl2 

ol^-ojTg T-fl^o] ^^-Sltf. 
<56> o]^]-, ^aT^* ^foc] jit} o_5L 



27-12 



0040084297 ^^ QA'- 2004/11/24 

<57> [^AH l] 

<58> ^ lo]]^ 1-8^1 1200°C^H ^7><1*1-J1 Ppfe^^o^-S}:!! 200°C/min 

^ ^zJ-SH 650°Co)H €#l*>S5l^. €41 3t "t^^-ir 75%^| #«HrS 

^^5l^>^rf. o]ttfloq P>^-e) <y-<££-5L^r Ar 3 ^^^°l^ 1 - < ?1 910°C°"M, <£^ri^& 10°C/2L 
£\ 750°C5. 40s 7>1*H =£^£r ^H3* SA>§>71 ^ 

«ll ASTMff-^ (ASTM E-8 standard)^ ^ S.^1€^.S 7}^}3X^. Sl^M^l (INSTRON 

Model 6025)1: °l-g-S"M f47j-£, Sl^J-H, ^a]^, ^o]wj-^ *l^(r m #), ^xflo]^ 
*l^(Ar) » ^^>5W. «^7H r m =(ro+2r 4 5+r 9 o)/4 ) Ar=(r 0 -2r 45 +r 9 o)/2°m. ^^SR- 

2%£\ i^Sl-fr 7>tb ^ 200°C<^H 20^r# ^ 
^ "^^S. «H a 2^1 7}^\%t\, 

<59> 



27-13 



0040084297 



fr^ ^x>: 2004/11/24 



IS 1] 



1 J-t— 








V O O ' u / 








0.58* 
Mn/S 






C 


Mn 


p 


s 


Al 


N 


Mo 


Ti 










0 . 003-0 . 
005 


0.05-0 
.2 


0.2 


n nnt^— 
u . UUO 

0.03 


0.01-0. 
1 


<0.004 


0.01-0 
.2 




^ 10 


1 


r\ r\r\ a a 

0 . 0044 


A "1 

0.1 


0.05 


0.008 


A AO A 

0 .034 


A A A 1 O 

0.0018 


A AOCT 

0.025 




7.25 


2 


A AAOr 

0 . 0035 


A A A 

0.09 


0.053 


0.01 


A AO A 

0 .024 


A AAOO 

0 . 0022 


A 1 T 

0 . 17 




5.22 


3 


A AA A A 

0 . 0046 


0. 11 


0.11 


0.012 


A HOC 

0. 035 


A AAOO 

0 . 0023 


A ACTA 

0 .059 




5.32 


4 


A AAO O 

0 . 0033 


A AO 

0.08 


0.15 


0.011 


A AO O 

0 . 023 


A AAO O 

0 . 0028 


A "11 

0. 11 




4.22 


5 


A AA A tZ 

0 . 0045 


A 1 

0. 1 


0.146 


0.01 


A AOO 

U . 033 


A AA1 a 

O.UUlo 


A 07 

0 .27 




5.8 


6 


A AAO r~ 

0.0035 


A AO 

0.08 


0.052 


0.006 


a r\ a 

0.04 


A A A 1 C 

0.0015 


0 




7.73 


7 


0 0049 


0 10 

W , A.KJ 


0 . 102 


0.010 


0 OR 




n 




5.8 


8 


0 . 0039 


0.08 


0,151 


0.012 


0.035 


0 . 0018 


0 




3.87 


9 


0.0028 


0.4 


0.07 


0.01 


"0.04 


0.0016 




0.022 


11.6 



27-14 



20040084297 



2004/11/24 



<eo> is. 2] 













(MPa) 


(MPa) 


(*) 


Cr.) 


(Ar) 


(MPa) 


(DBTT- °C ) 




(#m) 








1 


259 


361 


44 


1.95 


0.31 


321 


- 80 


0.12 




2 


245 


355 

1 


46 


1.89 


0.3 


315 


- 70 


0.11 




3 


309 


410 


38 


1.78 


0.32 


351 


- 50 


0.11 




4 


370 


456 


33 


1.69 


0.31 


410 


- 40 


0.09 




5 


380 


466 


31 


1.38 


0.24 


424 


- 40 


0.1 




6 


252 


362 


43 


1.65 


0.25 


305 


- 70 


0.13 




7 


305 


411 


36 


1.52 


0.29 


346 


- 50 


0.12 


^ 1 


8 


377 


460 


32 


1.46 


0.27 


414 


- 40 


0.09 




9 


222 


358 


44 


1.68 


0.45 


258 


0 







27-15 



0040084297 #^ 2004/11/24 

<62> Al^jr M07> ^ ^ 7>£| ^ ^ ^ *1^7> ^ftj-. AI^Jl 6"8^| ^ 

^ Mo7} ^7>£]^] £ 7>^ol f^j ##1*. ^^Jr 9^r Ti^7>#jLS 2^7>^^ 

<63> 2] 

<64> 5. 30) » 1200°C<>TH ^7> < 1*'1-31 P>^-^ < I^> < y-^^l-^l 200°C/min^| 

§M 650 "M*! 1 <3 75%^ SH^S. ^^r^^^Jl ^^r^g-"^^. 
olttflo) p^ej <y-o|^-£^ Ar 3 ^Bfl^^-^-^l 910°CoH, <£^^ 10 "CAM 4=-5LS- 750 °CS. 

<65> 



27-16 



0040084297 



^ Q*}'- 2004/11/24 



IS. 3] 



A|,gL 








li- V O O *"/ 








0.58* 
Mn/S 






C 


Mn 


Si 


p 


s 


Al 


N 


Mo 








t — S. O TH 


0 . 003-0 
.005 


0.05-0 
.2 


n i — 
0.8 


< 
0.015 


0 . 005- 
0.03 


0.01- 
0.1 


^0.004 


A Al 

U .01- 
0.2 


^ 10 


1 
1 


A A A /I A 

0 . UU4b 


A T 

0,1 


0.25 


0.01 


A A AO 

U. UUo 


a noc 

U.Uoo 


A AAOO 

U . UUo^ 


0.028 


7.25 


O 


A A A A A 

0 . UU44 


A AO 

U .Ub 


0.25 


0.011 


A Al 

U.U1 


A AOO 

U.Uoo 


A AAT O 

U, UU1Z 


0.16 


4.64 


o 
o 


A AAOC 

U. UUoo 


A AO 

u. uy 


0.45 


0.011 


A Al 1 
U .Ull 


A AOO 

U . UZo 


A AAO I 

u . uuz 


0.073 


4.75 


4 


A A AO O 

U . UUoo 


A 1 
0 . 1 


0.62 


0.009 


A Al 
U .Ul 


A AO 

U .Uo 


A AAOO 

U . UUoz 


0.11 


5.8 


o 


A AA/1 (T 

U . UU4o 


A 11 
U . 11 


0.65 


0.01 


n m i 
U . Ull 


A C\A o 

U . U4o 


A AAOO 

u . uuzz 


0,29 


5.8 




\J . \J\JO Zj 




0.24 


0.009 






0 0099 




8.7 


7 


0 . 0042 


0.09 


0.43 


0.013 


0.012 


0.03 


0 . 0026 




4.35 


8 


0 . 0035 


0.1 


0.62 


0.011 


0.009 


0.035 


0.0025 




6.4 
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<66> is. 4] 



Si J: 


7|7|H ^ 


(jon) 




(MPa) 


(MPa) 


(%) 


(r m ) 


(Ar) 


S(MPa) 


(DBTT-°C) 


1 


255 


355 


46 


1.98 


0.32 


302 


- 80 


0.1 




2 


255 


359 


45 


1.89 


0.28 


310 


- 80 


0.09 




3 


310 


415 


42 


1.78 


0.25 


338 


- 60 


0.11 




4 


360 




36 


1.62 


0.27 


410 


- 50 


0.13 




5 


366 


460 


34 


1.32 


0.20 


419 


- 50 


0.09 




6 


250 


360 


45 


1.64 


0.25 


312 


- 80 


0.09 




7 


315 


421 


40 


1.52 


0.22 


348 


- 60 


0.11 




8 


366 


460 


35 


1.46 


0.29 


414 


- 50 


0.11 


13] 51 7& 



<6 7> S3, 4^1 M-B>\+ v}Q Qo\ t a]s£IJl 1-4^ ■& iSr^-i- ^^"fe ^7j-o_s^ 

<68> Al^-T^S 5^1 ^-f^ Mo7> 4^ ^7>£H i^^l^ ^1^7V ^t}. A]^i£jr 6"8^ 7j-f^ Mo 
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%^ 2004/11/24 



<69> [-^a]<^] 3] 

<70> s. 5^ 1200TC<*(H ^7>^*1-J1 ^Hf^ ^-31 200°C/min^l 

«H 650°C°lH ^*}<%t)-. 1 75%£| ^"irS. ^SHl^ ^^^^V^ 1 ^. 

olttfl^ ^-<?i^rS^ Ars^Bfl^^l^-y 910°C<>H, <£^^-gr 10°C/iM 750°CS- 

<71> 
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^ <H*}: 2004/11/24 



IS 5] 



Al ^ 




0.58* 
Mn/S 




r 


Mn 


Cr 


P 


o 


Al 


N 


Mo 










0 , 003-0 
.005 


0 . 05-0 . 

2 


A O 

0.2- 
1.2 


0.015 


A A AC 

0 . 005- 
0.03 


A Al 

0.01- 
0.1 


A A A A 


0.01- 
0.2 


<10 


l 


0 . 0034 


0.11 


0.33 


0.011 


0.009 


0.034 


0.0012 


0.019 


7.09 


2 


0 . 0047 


0.09 


0.3 


0.01 


0.011 


0.029 


0.0023 


0.16 


4.75 


3 


0 . 0042 


0.09 


0.68 


0.012 


0.01 


0.042 


0.0022 


0.069 


5.22 


4 


0 . 0041 


0.1 


0.81 


0.009 


0.011 


0,025 


0.0015 


0.1 


5.27 


5 


0 . 0034 


0.12 


0.85 


0.012 


0.01 


0.024 


0.0022 


0.26 

9 


5.27 


6 


0 . 0044 


0.1 


0.35 


0.01 


0.007 


0,04 


0 . 0024 


0 


8.29 


7 


0 . 0032 


0.09 


0.65 


0.01 


0.012 


0.04 


0 . 0032 


0 


4.35 


8 


0.0038 


0.11 


0.82 


0.012 


0.017 


0.05 


0.0018 


0 


3.75 



27-20 



0040084297 
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<72> {S. 6) 



A| 

S. 
*\ 

-9- 


7|7||a| 


3§ -3-3.71 


W|J2. 




(MPa) 


(MPa) 


A] 

(ft) 


(r.) 


°1 

(Ar) 


(MPa) 


(DBTT- 0 C) 




(fm) 








1 


235 


359 


46 


1.95 


0.29 


295 


- 80 


0.09 




2 


245 


364 


43 


1 90 


0.23 


307 


- 80 


0.12 




3 




4.1 R 




1 70 




360 


- 60 


0.13 




4 


354 


460 


34 


1.63 


0.27 


415 


- 50 


0.12 




5 


350 


455 


36 


1.34 


0.22 


420 


- 50 


. 0.11 




6 


239 


360 


44 


1.62 


0.20 


293 


- 80 


0.09 




7 


306 


420 


38 


1.44 


0.22 


359 


- 60 


0.10 




8 


350 


462 


33 


1.40 


0.21 


428 


- 50 


0.09 


a] 5L # 



<74> X|^.*|J: 5^ ^^-^ Mo7> 3^ ^7>s|^ ^o]^ 7s] ^7} ^rf. 6-8£) ^^-^ Mo 
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<75> [^A]<m 4] 

<76> ^ 70] yj-^efti.* 1200°C<^H ^7>^«>J1 ^^^l^r^^^l-^l 200°C/min^l 

650"C<*IH ^v}^. l^ 7 ^* 75%^ ^-«>^S. ^^^K^- ^^.^S^. 

o)v%o] <&<&^$= Ar 3 ^Bfl^ol^-oi 9i(rc°H, <£^r^^r 10°C/iM 750°CS 

<77> 



27-22 



0040084297 



^ 2004/11/24 



IS. 7] 







0.58* 
Mn/S 






c 


Mn 


P 


Si 


Cr 


S 


Al 


N 


Mo 










0 . 003- 
0,005 


0.05- 
0.2 


0.03- 
0.2 5E 

0.015 


0.1- 
0.6 


0.2- 
1.2 


0.005- 
0.03 


0.01-0. 
1 


^0.004 


0.01- 
0.2 


^ 10 


1 


0.0041 


0.11 


0.065 


0.48 


— 


0.01 


0.03 


0 . 0022 


0.08 


6.38 


9 


0.0038 


0.1 


0.075 




0.35 


0.012 


0.042 


0 . 0035 


0.06 


4.83 


3 


0.0043 


0.1 


0.012 


0.2 


0.32 


0.015 


0.029 


0.0018 


0.04 


3.87 


4 


0.0034 


0.09 


0.05 


0.2 


0.32 


0.012 


0.04 


0 . 0022 


0.1 


4.35 



<78> 
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fr^ 2004/11/24 



IS. 8] 



Si 


7|7||2| >8« 


3.71 


W|J7 


(MPa) 


(MPa) 


* 
(%) 


(r.) 


1 u u 

(Ar) 


(MPa) 


(DBTT-°C ) 


1 


351 


474 


36 


1.59 


0.17 


406 


- 60 


0.1 


^7J- 


2 


335 


462 


35 


1.55 


0.15 


390 


- 60 


0.11 




3 


328 


419 


39 


1.67 


0.19 


358 


- 70 


0.09 




4 


365 


481 


34 


1.55 


0.15 


426 


- 60 


0.1 





<79> 17, 8^1 M-b}-\+ w>5q- ^•o] j l~4^ Ir^-i- ^^>^ ^ #o_ s>| 

3^ -fr-g-* JL2|-7> 5U^. 
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^*&%S. C: 0.003-0. 005%, Mn:0.05-0.2%, S:0. 005-0. 03%, Al :0. 01-0.1%, N : 0 . 004%c>l , 
Mo: 0.01-0. 2%, P : 0 . 03-0 . 2%# 5.^1-JL, ^7) Mn^- ^«]7> S^i 0 . 58*Mn/S < 10-& 

^<5>JL, q-Tij^l Fe ^ 7lB} l:7>3X)t!: *^#3. 2^sH, Mn s^##^ ^3.7l7> 0.2;mH 

l^Tk 2] 

Ir^oS. C : 0 . 003-0 . 005% , Mn:0.05-0.2%, S:0. 005-0. 03%, Al :0. 01-0.1%, N : 0 . 004%°1 , 
P:0.015%<^}, Mo: 0.01-0. 2%, Si: 0.1-0.8%* S^^JL, <#7) Mn^- S&\ ^^]7\ 4^ S7i 
0.58*Mn/S<10# ^^ZL , 1^*1 Fe ^ 7]B} ^V^^: Mr&^S- S^H, MnS^##^ ^5" 

3] 

C: 0.003-0. 005%, Mn:0.05-0.2%, S:0. 005-0. 03%, Al :0. 01-0.1%, N: 0.004%^]-, 
P:0.015%°l*l- f Mo: 0.01-0. 2%, Cr : 0.2-1. 2%# #7] Mn^f ^^=«]7> S7i 

0 . 58*Mn/S ^ 101- ^^>ZL, Fe ^ 71^- -&7>:sx)t!: #^#3. MnS^##^ ^-ff 
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4] 

f^%3. C: 0.003-0. 005%, Mn:0.05~0.2%, S:0. 005-0. 03%, Al :0. 01-0.1%, N:0.004fc°l*>, 
Mo:0.01~0.2%, <*j7H P:0.03-0.2%, Si :0. 1-0. 8%, Cr : 0.2-1. 2%^ ^w^H 2# 3 

^8: #7] Mn^ S^l ^wl7> ^3 S^i 0 . 58*Mii/S < 10* ^^^-31 , uj-^^l Fe ^ 

^-7>sl^ *^*3. 2l<$£{x*\, MnS^##^ ^H.7l7> 0.2^1 *>S. <>l-?-<H*lfe 

5] 

^^%S. C: 0.003-0. 005%, Mn:0.05-0.2%, S:0. 005-0. 03%, Al :0. 01-0.1%, N:0.004%°1^|-, . 
Mo:0.01~0.2%, <^7H P:0.03-0.2%, Si :0. 1-0. 8%, Cr:0.2-1.2%^ ^-f-^H 1# 2 

^°|^g: M-i^^l Fe ^ 7lB|- l^Vs) *£*S S^S)^ 7^ 1100 "C^^ fES 

^7> < lt!: ^ t 3 }^-^ ^^^r£« Ar 3 TM^ o]^o.s. I^^^Kn 200°C/min^^ 
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1] 



E 

So 
<\ 
ftJ 
Mo 

n 

3D 

F<0 

m 




o 



0.1 



0.2 0.3 



0.4 



0.5 



0.6 



0.7 



2a] 



0.45 
0.4 h ♦ 

0.35 

j; 0.3 

5 0.25 

m 

OHU 0.2 
01 

*r 0.15 

0.1 
0.05 
0 



33I iw) 



0.58*Mn/S <10 




200 



400 600 800 

ya^£ (TD/min.) 



1000 



1200 



[E 2b] 



0.6 



0.5 



S 0.4 

rn 0.3 



0.2 



0.1 



0 



0.58*Mn/S > 10 




200 



400 600 800 

yjaMrJE CC/min.) 



1000 



1200 
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